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<54) VOICE SYNTHESIZER, VOICE SYNTHESIS METHOD, PROGRAM AND RECORDING 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize a pet robot, 
etc., having high interactivity. 
SOLUTION: A text generation part 31 and a rule 
synthesis part 32 generate synthesized voice data 
corresponding to a text included in action command 
information according to the action command 
information and the data are stored in a data buffer 33. 
An output control part 34, on the other hand, controls 
the output of the synthesized voice data stored in the 
data buffer 33 according to the state of the feeling of 
the pet robot. 
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[00 11] L*>L&A%. fl!*<0f^£jK§SI!-Ctt. 

r. SfSgmii &#± ik vtzzt *awca-> 
[0012] *%wa. z<?>£ a*«a«c«»-c*s*i 
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[00 18] 

[0019] *mm<DBBX'li. n*-y b(4. mitts 
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3B, 3C, 3D45ltt<Ul*fci:t>tC, |Wsgta.i y 
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7t'j 1 1 s MinzrtyTV -ty-fi 2 ts £v 
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[00 29] S^tC, ayho-7l0lt Z<V$M& 

mizm^x. «<ffii*«weL, **8fcsas*fc* 

cavC, T^faX-^SAA.MBAAK. 3BA, 
J^3BA K , 3CA!^;M3CAk, 3DA,J^3DA 

1. 4A,ftS4A L . 5A^ 5A 2 <Op%<Oi6SKirt»<0 

£*ifcJ:»K Ka5i--yh4Sr±T*& 

JBftx- -y h 5 £ 0 . #HWa- vh3Am. 
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LED (Light Emitting Diode) M*T*£(ij£ 
[003 1] JSUiOJ:3lcLr. o*Cy Mi, ISH^tt 
[0032] &C. 03<i, E2^3yhD-7l OCO 

mt. c P u l o a#, * * y 1 0 BfcifitttSfifcMflP 

[0033] 1 Oli. tt£OfflKlftB£|g 

2. m^mm5 2m^m^s^x. mmz 
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g&5 0A£*L-CfcO. *«SWK5 0Att. v4 ? 1 
5*»fe4i.fe*i4*WI*coi^T*M8Iitffd. * 
bX , OT2i«a 5 0 Ati, *<rm*WX&Skt LX 
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[0039] Slftf /His Witf, r otlL 
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g|55 0*^^Wg^tS^^Mji^a^V>T, * 
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■fA^^aa 5 o owstiffl $s^B#igig3fi^tca 
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»«»5 2*»^. D^f-y hc^££fcli$*tf)firih ft 

Btt*5 Hi. H^««BllflMB*^i^nT«). fir 
[0042] HP-J^ Mitf . D^-y h*^ i~f£&® 

WWRfc*«. tf/ME«»5 1te4i^ 

* f /ME*« 5 1 Ttt , r 5 ii L $ j S-S-rSff tf^ 
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)V-bLX t mLXH t ) . znftWi^Tfck Lx<?>%m* 
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£glLTV>l>k#(c(4, SmiZ^WbWmLiSiZtl 
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wmi&j&u zti*. £i»»ttfttt5 3fc:jgaM- 

[ o o 5 1 ] fiftt^^ffl^5 2(4, mm. « 

SSflHfi* 1 . rjgo-cv^^j it. i>4tf r^jga*^ 

r i«^W<^llLai£ft£j -rkSr^LT 
v^S k § (c(4. B^fftc^W&aqiLiliSfifci k t 

ir£*fc*>Ofrl^flWRi4JSU -Hx*. film 

[0052]**:. ffK^£tlttS5 2(4. Witf. « 

ik^L.-Cv^k#(=(4. «®tf?g*\ rijja^' 
■tv^TV^j ClkSr^LtV^Tt. 4fc. r i>Hrt*to 

fi^s^«flia55 3(^ai-rs. 

[ 0 0 5 3 ] ^rfc. ff»^«9iai5 2t(4. /ME 

ik^'T#. Zither);*?*-? ittt'ft® 

[ 0 0 5 4 ] ff«85SaWMS5 2714, ±MIK 

ffllfiOffi. o^-yh^^M^ff^SffS^^fflfBtt 
jSSilS. nsK-y h('^MSrfi^l.fi : »^^ffi^(4. 

I. . f LT . 5 5 (4. frttftftff 5 2 

7*xh&&** ^JS**4jfiL. xe-^l8Ktt 
»LTffi*S**. iii(c4 0. Xt-* 18*^(4. 

Jt j a— r ^#a^)S5i< . r m ? j ^<7)jL—fff> 
mtmzmhm^m^^-hmhtih. z 

ZX\ *^jfi»5 5t(4. t^naiws 1 

(4. iO«ffiffif8* i ^f®fflO«ffi(^^wtfl^& 
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m?hi\ ff»r^«ffigi55 2{i. ^#^tb^ 

[0055] mw&wm 5 3« s fftt&sg»«as 5 

[ o o 5 6 ] id t\ m&comfrL>mzm&*tm%& 
ma. mm, m» j ^^&<nmt. ms, #aw>*s-a 

(Sj^ftJK^ J; a ^7?fiX-? 3 A A, ftS 5 A! J: 
tf5A t <0*«fcCJ:->Tifci£S*i4. 
[ 0 0 5 7 ] t fc . ifcOg&l: LTii, Stttf«B»36>/5> 

IZbteXZZ * { , 4ofc«»sWKB»-t4 £ t (4T 

*r. — fix fcfi*^Ttfr£fc«»K 

**. ifc. ^fcftffTSfcv 

If, 4*JE4>n*-yMi. <eo4#£TftoTv>&&# 

[0058] ;«fcft, £»X&fMt8 5 3J4, Ittigg 

g55 2*^«*&§^i>wg^ipg*s, mmmm* 
m*m^z\t, *<r#mmm.z, tottm 
mmmmtLx. wmsmsAfzmiSii-i. 

(4. S«imilff5 3lt ^*rffl»rffi<3*»fc-B. 
»£Lfct*(c, B«<OiH«TjW*3-£*J:'3**f«i 
*Hilf8££j£U M«HMm5 4(3£ffl?6. .IftKJ: 

•$-&*jbk\ rnitz x ? &*n* ebb** z b #t* 

[00 59] 0J#««gP54(i. mm&®mu5 3*> 

i7bS5A,tJj:rf5A,^KIWftfe«>«)M»«^4 
(KU £*iS\ 7?f\a.x-*3AA,7!>M5A,*jJ:tf 
SAtKUSffi-t*. ifttCiO, 7?fiX-^3AA, 

jis 5 a, j; if 5 a 2 a , uwmmz L o TKn 

U 0*7 H4, g«Wtfr»SriBi-r. 

[0 0 6 0] 04(4, B3O*PBjR»5 0Ag> 



[ 0 0 6 1 ] ~<M ? 1 5A^c7)^t|-f<i s AD (Analo 
g.Digital)3S«»2.1tffi|&S*L*. AD3Qft»2 IT 

(4. v>r ^ 1 5^cori-n^m^x'b^pm^m 
>rv>y, i^Htzti, =f<v?)vmx;bh^T 

1352 28 Jtf*«XflH*ai*2 7 . 
[0 062] #Wftg|52 2{4, *£t;Uj3*LS i &J& 

f-?i;o^t. ast^iz-^rtt. mm. mf 

CC(Mel Frequency Cepstrum Coefficient)^-^ 

9 (WBk17hl\s) bbX. v-y^-y/a52 3(ctij^-r 

s. waHftffl»2 2-ci4. *<o«l 

£, W8^'C5^-^i:LT«iaj't6it36 f =neT*6. 
[0063] 77f^2 314, 1*fH*aj»2 2j&»4> 
co^^-^SrJBvvc, Mtf f yME*«52 4. S? 
mim>2 5 . i3j:t>'^Cffil£1i^2 6 &*HSCJ5fC# 
!HL4*«fe. 5t:A*$n^^ (A*#^> 

Sr, W^.{f, MM^H MM (Hidden Markov Model)£ 

izg^xmm-th. 

I 0 0 6 4 ] BP^ fftf/«!«J2 4 {4, ^ 

MtimMMmzm^x^Fumftonx, 

T)lbtX\i, HMM(Hidden Markov Model)#fflV^ 

tti. mmtm^25^ imtt&v&miz^x. 
twtmtmsm (mm) #&&$tvkwm 

n%mmmz%mtix^z&%.mw. xnx oiz&m 
■tt <ofc#s) frnmifcxmmmmix^ 
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m&WZ&m- 1 Zblz**). Mtf/UM* 2 4 fc 
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^2 3(4, ®Oi)Wm*T)Vt, *mmU2 6l,z 

mfeztitz*mim$:mmi-&zb££<ommu *<r> 
zoizLxmmtu-zmtTfrm^x. mm^y^ 

-tlzmrS*. it«*«HMMftfc:J:oT. v-r ^ 1 5 
(4, mm\m221fi&tth&^<V¥fflLrty*-9 

"mm® (K») ff^i8wa»fcLTaj^'t&. 

[0 06 6] J:0ft*WKI4, v-yf-y^a2 3li. « 

^5^-^<oasn«* s-ssl, -e^ma 
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2 l*»fe^ff^T-^to^T. «MW*lll»2 2*«MF 
CC4Mfftff3»fcHaW)7V-Ari:t, Witf, a 

Sfcfc, ff^BISl«taj»2 7tt. 
#7U-A«/t7-fc, J5r£<z>BWi:ifc«U **>BMI 
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»ti!a52 2 k77fv '^2 314, W^KIBK0»i» 
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[ 0 0 7 0 3 X h££« 3 1 fctt, fflttfe&ffiMfff 

£*ffrf4. 

[ o o 7 1 ] ap*>. mmm&3 e tj4. &#is<?3.ftfio 

##feig$ixT*>9, *at, £dUB:fc8;£tt»3 7fc 
(4. Sf«f£1iSI53 6«JHi»#fce»3*lfc*Hfco^ 

4. ^*xh££»3 1l4. i<WS»UJ: 

3 2-C'fffcill>«iiJ ; t^«(c£^ttfgS:fmtii-ri). 
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[0072] t*X V^M3 1 Tf&4>*ifcflHBIi. % 
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*X h fc*BW-« ^f«f^f- * ( r 4 i^Pr- 

[ 0 0 7 3 ] HP*. «**Ett»3 8fctt. C 
V(Consonant, Vowel)^. VCV, CWC^MX'^ 
*T-*mmZtiXt5*). £ffltej£«3 2li. r*X 
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*T/HEtt»5 1 (03) fcfBtt^tifciSWtT/l' 

A-y 7 r 3 3 lceil3n^ti»i'-^oaB*tlltW 
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[ 0 0 7 6 3 BP^. tBAMWV3 4(4. SSt&tr/KOffi 

■!'7r3 3K:iEttS<i^fiEfff f -^*||»{aU, DA 
(Digital Analogue) 3 5 fcflttfrt* . £Oi§ 

DA3E»a53 5J4, Tiwm^tLxey&m 

■f*. £<Z)fR»fi^tt. X£-;Jrl8fc*lfrS*U £*l 
(=40. T*Xh£f03 lKATJSti^T^XMdtf 

[ 0 0 7 7 3 ii57JflJffllSB3 414. fSffi^rVHi 
ffiW0*fr Sr^fc-r b * . r-^A'-y 7 r 3 3 C£tt 

[00 78 3 iB;&1W»S3 4li, iStf^rVHi 
fr\ 36Kffi*>*fr*8lfc-$-i:*. r-^A'.y7r3 3 

ft. f-M»7T 3 3tfB«$<X^jSWr-^^ 

*ttL£Bm-r4. xt°-# is 

[0 07 9 3 rdfX h^3P3 lfeiWill^jR 

m 3 2 1 . tU7)$ijfflia5 3 4 1 n^ic . * ?mbim 5 1 
(03) (ciEtts*ifciS«t7 r ;i^)fi omnium) 

tttifrT/WM (^le^rVHI) ^xv^-tSid 

[00803 i^ts 06f)7n-^-^-h$:#BiL'r. 
0 5 <0ffj*£flc* 5 5 tc 4 h *3»^flWBIfc-5 V ^ RBR 

[008 1 3 ff«l^««SI55 2 *\ %F£&C0m.b 

?i t*x v ii^im&m*. tT^i&ss 5 5 (c 

aj*1-*k» -r*Xb£)£g&3 1(4. Xr-yTS lfcfi 
^T. W<ftW^Ttfi!f8£gflU Xx >y7*S2tafc 
tt. Xx-y7°S2T'(4. T*XY&jm3\tS±Vm\ 
3 2 (CiJl^T . *r;l«tt* 5 1 ^#33-^4 d i: 

tl. XT-yTS3tCjttf. 

[0 08 2 3 Xr /7S3T-(4 S r *X t-£j£g|33 1 K 
fcV^. ff»^^a«gi55 2*^^ffi!J^^tP8t't^ 
*i4r*Xh3&»^», HIBfc^ja^i: LTttiTJ-f 4t*X 
b (WT. 3SB, ^fSr^xhtv^) Z&m-t&Rtz 
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mzm^x&&zti* ZT-y7S4t,zmts. xt>t 

S4T14. T*Xb&J&M3 llZtS^X. *T>y 7*S 3 

hT*zvi<znmhm{iT*x vt^^tih . 
[ o o 8 3 ] «i*> , tri^nsfltS! 5 2 a»s>*>fl»»* 

v*m<Dttmizmmmmmt LKh^ttc^xts 

0, XT>y7*S4T'li, -to-r^h**. ntf-yhco.'g 

[0084] JlttWfctt. flitf, ff«lfHtf#$Bt#2 
fiSr*:* btf. r ®X~tfrj X&im&zimx . n 
#>y r&oTV** j iki*LTV^4 

[0085] -eUT, Xr7 7'S5KjtA, r*Xh£. 
)S»3 114. SHSf^xhfcHJRfc. »JHBH!WWflfcfc 

6. T**MfeJS*3Ui, l&fSf-^T.bSrfit 

Xr-yrS5-C'{4. 8fSr*X h<mmilfflt LX. S 
[0 0 86] ^**h4j£»3 lli. ^T77 

[ 0 0 8 7 ] t*X b£jS« 3 1 X®htltzmfif*X 

ngmtiffl&xvmmmz u.*#v\ mmp^^ 

[0088] £HI4&tt3 2 T*6*ufe-&«»f - * 
14, ^r-y7-S8tCfc^T. f-^ 7 7T3 3l:fi3S 
Sit. f-^'7 7r3 3li. 8IJ£«g&3 2*>&0£ 

[0 0 89] X-f'y7*S9C)t». tftffflttff 

3 4 Ji, *t/HE«»5 1 fcE«S*lfcfflf*f/m* 



«tf/H5:fi7?U Xf 77S1 Ofcitif. X 
T77S1 0-C14. &KWm3A\^ WRnXTv? 
S 9 tefewcf-x «y 7 LfeSSfllt r/Hl^fig^rVHl 

[0 0 90] Xf77S 1 OfcfcWC. £j£fM>iMj£ 
+BrL&v^ X-f y^Sl lCJit». 
til^JM34«4. r-^A*.y7r3 3*>4>Bf^« (ffl 

3 5£«&-fl>. DA^gP3 5T-(4. Xr-y7*S12 
fcfcWC. ttJ7J$>J«3 4fr(><7)1t&%T-9tfD/A 

[0091 ] *<tfk. xfvrs i 3 km*, atttSiW 

SP3 4tt, r-^^'-y 7 r 3 3lZ&tf&T-9tf%im 
tlX\>v%\>ifrb'?i\ flP*>s f-^77r3 3*^*> 
tfSfrfcWJ&f*. XT77S1 3fc*JVVC, T-^A 
777 3 3 #2T$r< . iti. iSfo^T^tfimZti 
"CV^fcWeStuWi*, Xf77S9CID, J3T, 

[0 09 2] ^t, «l!^Jfi»3 2"C4 

[0 0 93] ttc. Xf77S13{:fcW, T~9^ 
v7T33ifi-£X'bhtm%.Z1X-rz%&. IP*>. T-? 
y< 'y 7 r 3 3 tfEtt$itfc-&JSff r-^oas**^T t 

[0094] -U. Xf77'Sl OtCfeV^T. GnSMft 
&*Z*m-htm%.*tUVg&. 7.r-yTS14tjt 
*, Eii7jSiJfflIS3 4{4, r-^^'-y7r3 3$-^yr 
U, Xf7/S 1 5t3it». Xf7 7'S 1 5T'(4. 

$j»3 4{4. mmtx. tfWff&Mm&5 2£it 

[0095] ft~>X. ZmiSlt. ^jftWOffiajWW 

x-&±2tii. zix. mm^mcomtati^m^ 

ff*rfut*&Ctt, ff»*^«ia55 2*^coff«J^^ 
fffS^Bai^5:#-5T» XT--yTS1^4>c0Ma* i; fTi? 

I). 

[0096] JiLbc0«t ^ WWSaHCtJ^-C . Xf 
•y7*S 1 0lzm&. ^jft*Offl**+Bft**»!f5*» 

•fl>C:i:* J T-#l>. 

[0097] ^C0«^. ^«ft6«aS*S*lTV^ft+ 
(c. i-W^-ybn^>ybSrPP<^tT, rjgOj 

T, ^-y h o^-y hjWBofctt«fc:*fti t «:aHW»t 
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[0098] S 4>£. r^i) j tOg^V^V^. 
? A'«y 7 T 3 3 £ ? y T L fcft. ffij&»S8S 5 2 

fc#T£ft. 

[0 0 9 9] <! rjgr) j ^^v^*«K<i5r-jT 
v^4ifc*»4>. ±j*U;J:3fc. r*Xh£jac&53 IT 
li. r ^0j h#£lS3*l. 

xt-;7l8A>£>(i, rigoj fcai-'&JfcfhWfcfjS 

ditfT'^ft. 

[0100] JiLhOi 3 fc. ^-y hntf-y hoaBffltfJtt 

»t«-?v vc , s-fflflrr ft <t a «= u:*> 

ft,Ifc#T'#ft. 

[0 1 01 3 flitf, x-DVW 
jsftfc+fcafSfcfHfcS^fc. vvb»9>ftA'-iM yfc: 

»±t 5 i k fttf. *HSfiO^S8tfc»tS^ v b 

£[&Lt$-£ft::fcte-r£&^. 
[0 1 02] ULt. xy^-f^yMo 
n#-y h (IHR^-y h t Ltcoa.-K-y b ) tcafflLfc* 

«Btft-k*<*Ttrcfcft. ifc. *«BHtt. SEHiS* 

[ 0 1 0 3 ] $tfs. ^IIJfcOOTCfc^Tti. _B* bfc 
-ji^SaaSr, CPUl 0A(c7°o^7A^Hff§-a:S 

[0104] rufyUi. hbfrltbtvj 

10B (82) tESS*'C*J<ffi. 7Q 7 t-fU 
CD-ROM (Contact Disc Read Only Memory), M0(Magn 
etoopticaDr-f X7 . DVD(Digital Versatile Disc). 

*l/C, iOJ:3*yA-A7*/HE»«M*c 
Sr. Vvfci?>4A«.y$r-S/y 71^X71: l/CStttU o 



^7h (X^'J 1 0B) tc-f ^xh-;M"4J:dt:f ft 

[0 105]**:, 7-o^AJi. ^yn-H^h 

•dKi^LTtO, LAN (Local Area Network), 4V9-% 

* 'J 1 0 B |C>f VX V -iVfh Z t ft . 
[0 106] 7Dy v 7A*5A-y 3 >777 

A£, ^yiOBtc, yxh— /H-ft<rt# 

T'Sft. 

[0 107] *H9B»ctJV^. CPU l OAK 

^s^j&asrfi^ft iztbcorv ?yj± -ktimt ft «yi 

[0 108] *7t, 7ny'7Ali 1 l(7)CPUtCj;0^ 
a$ixfttcOT'*oTi>^^L, fflSWCPUlci-jt 

[0109] H5«0«^^IS5 5tt, 

xTtiOHa-rft-tit'^ft. W£lSS@15 5£ 
V7h'7xrtct^>T^-fft^K«i, •e«0V7h'7 
xTSr^-rft7°a^7A* { . JUfflwayKA-^fc: 
^fyxb-;l^$fLft. 

[0 110] -e^T'. H7(±. #^^IS5 5S:^i 
tJtK)»7ny'7AW h-;P$iift ay ti- 

[0 1 1 1 ] 7n/7jMi, rjytjL-^fcrtKSfiT 
V^ftieil^k LfOA- h'f -f X^ 1 0 5^ROM 1 
0 3 (C*WE» LT < i t ft . 

[0112] 2bftV>«4£, 7'D^^Afi, 7D7t- 
T-fX^. CD-ROM, MOr-fX^, DVD. H 

jh^ ^ ^ ^ v * y * if <7) y A-y N'7;nen^* 

lilt. -^W*4V^i*ttWlc|Stt (£»> L-Tij 
<it3& i T'#ft. dO«fcd^yA-A'7;HB^«*l 1 

;2:* J -C'$fto 

[0 1 1 3] 7n^7Ali, J^Uoio^r'JA 
-A'7;nsfii«ftl l la^nytrjL-^c-f yxh- 

iSffli0AX«&$-^LT. aytfx-^tiHI-C'KjML 
JtO, LAN. V9-*«/ bb^itz*'yhy—?&ft 

«108T5W1L. Wtf^v-Ffa; 1 05fc^f 
yxh-zp-rft-fc^'t'^ft. 

[0 114] ayh'x— ^(i. CPU(Central Processing 
Unit)10 2fert»UT^*. CPU10 2Wi, AX1 
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Ti>9, CPU10 2ti:, Affi^-O^x-Xl 10£ 

^^t'fll^^l»A^ia5l 0 7*W^$^Sit lei 
Of^rfWlSftftfc. -eftfcUca^-C, R0M(Read 0 
nly Memory) 1 0 BtCtSttSilTV^Sro^^A^Uff 

-fft. fcftv^i, ttz. cpui0 2{i, A-Kfa; 

YV-tfrhmmZti. jlftSPl 0 8T'Sft§iiT^- 
Kf'-f X? 1 0 5liZ4 >x) — )Vl$titzJ''oyyJ*. t 
tzli. V y 4 1 1 0 9 fufe U SJi$tt 
1 1 l^^^tUSix'CA-FT'fX^ 1 0 5C4 
I — ;W$^7°a^5A2:, RAM(Random Access Memor 
y) 1 0 4 (CP- H LTUfft l» . «fc D . CPU 1 0 
2tt» ±at7t7o-f-v-hlCt^* { o^S, *>ft 

a. *lt. cpu io2i;t z<7)mwa%*. #bcjs 
tx. mm. asmmv*7x-xi ioziylx. 

LCD(Liquid Crystal Display)^ t'-#3|T'ff&£fi. 

*a0j»io6a»fcawK **v^i, afiwno8*>^> 

jiff. Sfcfctt. A-Hr-fX^ 10 5(cB»ffS* 
ft. 

[ 0 1 1 5 3 ^at^JBBTJi. fimemim 
5 2#£«-f ftr** b^fe-^ffSritiE-ti i^KL 

[ 0 1 1 6 ] 4fc. *38M<0»B"Cti. ^7hD*7 h 

tut**, ^«^aj*tt. -e^ffi- mm. *m*?ftsi 
ft^tj&^rig-cfcft. 

[0 1 1 7] 



[12 3 o^.y h«rtaw«jSM*s%t7'o-y imx'h 
ft. 

[13] 3yho-7l0^SIW«)i£fiJSr*-f/o-y 
?[3T"$>ft. 

[ (34 ] fF)*sififfi 5 o Acoffl^^i^ ^-rra -y ? mx 
hh. 

[ 13 5 3 ff J»£j*» 5 5 (OfltJSM Sr^-T^n >y ? 0T'$> 
ft. 

[136 3 fFJ*£j*»5 5fcJ:4WJ»-&J««ia*KBW-4 
7n-f-v-bt'$)ft. 

[137 3 *«w*afflL5t3ytrjL-^<o-iato3K!B 

wH&fcWfc^T'n >y ^0-CAft . 
[^<0I»bb] 

1 ag$jL-- y K 4A th». io 3yho 

-7. 10A CPU, 10B X&J, 15 
■7>f^, 16 CCDW7, 17 9v^> 
18 Xt-*, 2 1 AD9&0, 2 2 
IfStttm. 2 3 v-yf-y^SS. 2 4 fftf 
'MEW*. 2 5 ssiEttas, 2 6*Sietl^. 

2 7 If^Era^ttigE, 3 1 ttAb&I&M, 3 

2 3 3 T-?A-y7r, 34 Si 
AMM*. 3 5 DA&JMK. 3 6 8?#fE1tg5, 

3 7 3 8 tfXJtiHttt, 5 

o *y?7Jjffls». 5 oa ffpnms. 50 
b Bttsaev, 5oc mhwm, 51 

/MBttff. 5 2 'fiWs&ftfflm, 5 3 £#)S^ 

mm. 54 mvmm. 55 

101 rtZ, 102 CPU, 103 ROM, 104 
RAM, 105 A-FfU?, 106 tfc»lgB. 
107 A*». 108 jlflfflS. 109 

47,110 AiiJTJ-f y?7x-X, 111 !M 
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[02] 



4 !S3a--^ 



3C Bflgfra-^ h 
j 3CAi~3C Ak 



15 



3D KtePa.-* K 
^ 3DAi~3DAk 
r-^ -T- • 

5 jftJi9a=v h 



16 



ceo 



17 



18 



— x — 



4Ai~4Al 



CPU h lOA 



[7¥gVioB 



10 











(ft 










> : 

11 ! 


12 


13 



3A W&ZL—y h 
J 3AAj-3AAk 



IX 



} 3BAi~3BA* 
3B h 
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[03] 



[05] 



83 



15 

_L_ 



16 



ccd 



17 

_L_ 



10 



so- -fe>-*A2j4M# 







If* 














bOA 


SOB 


50C 



53- 



55 



54- ttflJffitfHB 



5 

3AAi 



^,8 



bAAz 





31 






32 























-36 



37 



art* 



[07] 



102 

_J 

CPU 



I 



103 

r 

ROM 



104 

r 

RAM 

X 



105 

r 



i 



-110 



101 /<* 



106 



10/ 



SM1» 
108 



109 



-111 



1 
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[06] 



IS6 



1 fit* Wra*gtil s1 



I aOTtjUa/a I s5 

T ; 

T 

I sag?-* 7 7 rfggiH 88 
3 



sii 



3 



7 



.S13 



l/<y77*'J7| S14 
am\zz crisis 



dM3 



«^SBaJHE^p a pJl|6Tg7#35-^ V- 

<72>»J» 3S- 

JWClWWHKJUWl|6TB7#35t V- 

m^lPp a pJllE«il|6Ti7#35^ V- 



F?-A(##) 2C150 CA01 CA02 CA04 DA05 DA24 
DA25 DA26 DA27 DA28 DF03 
DF04 DF33 ED42 ED52 EF03 
EF07 EF09 EF13 EF16 EF23 
EF29 EF34 EF36 

3C007 AS36 CS08 KS10 KT14 WA04 
WA14 WB16 WB28 WC30 

5D045 AA08 AA09 AB11 



